S2
. Structure of the reaction intermediates in the Glucose → Mannose epimerization reaction catalysed by H 3 PMo 12 O 40 , H 6 P 2 Mo 18 O 60 , α-MoO 3 and α-MoO 3-x . Same colour code as in Figure 1 . Figure SI9 . Optimized structures of minima and TS of the 1,2 C-shift assisted by one and two supported water molecules. Figure SI10 . Energy profile for the epimerization step of glucose to mannose on H n XMo 12 O 40 (X= S, P, As, Si, Ge). Table SI8 . Reaction energies, ΔE, binding energies, BE, (both in eV), and imaginary frequencies,  i (cm -1 ) for the 1,2 C-shift step in Glucose → Mannose epimerization reaction catalysed by H n XMo 12 O 40 (X= S, P, As, Si, Ge). Table SI9 . Relevant bond distances (Å) for the intermediates and transition states in the 1,2 C-shift step catalysed by H n XMo 12 O 40 (X= P, As, Si, Ge). * The Mo-O bond distance is calculated by taking the average of the six Mo-O bonds. One of the oxygens is bounded to the heteroatom in POMs and it is a subsurface O in MoO 3 . For MoO 3-x , Mo +5 centre, the four oxygens in the plane of the vacancy and a sublayer oxygen are considered.
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